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R1902A and Y1904A did not significantly alter steady-state inactivation of Na V 1.6 channels. The voltage dependence of steady-state inactivation was examined using a standard two-pulse protocol in which sodium currents were induced by a 20-ms depolarizing potential of 0 mV following a 500-ms prepulse at potentials ranging from -130 to -10 mV with a 10-mV increment.
Currents were plotted as a fraction of the maximum peak current. The midpoints for steady-state inactivation (V 1/2 ) of Na V 1.6 WT, R1902A and Y1904A, as determined with a Boltzmann function, are -71.4 ± 0.7 mV (n = 11), -77.3 ± 0.8 mV (n = 10) and -72.3 ± 0.9 mV (n = 11), respectively (p > 0.05). (C) R1902A and Y1904A did not affect the recovery rate from inactivation of Na V 1.6 channels. Cells were prepulsed to -10 mV and then stepped back to the holding potential (-100 mV) with an increased duration to allow channel recovery from inactivation. This was followed by a test depolarization of -10 mV to activate channel recovery from inactivation. Currents were plotted as a fraction of the maximum current recovered. Time constants for recovery from inactivation of Na V 1.6 WT, R1902A and Y1904A, as determined with single exponent function, are 4.2 ± 0.3 ms (n = 11), 4.6 ± 0.5 ms (n= 11) and 4.3 ± 0.4 ms (n = 10) (p > 0.05). Recovery from inactivation is required for channels to enter a deactivated state where a new signal can promote re-opening of VGSCs. apo-CaM is known to promote fast inactivation in Na V 1.6 by interacting with the IQ motif located at the C-terminus of VGSCs. Na V 1.6 is known to exhibit faster recovery from inactivation, which has a role in its repetitive firing ability.
